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Batteries

Note: No batteries are supplied with the kit. Any
9-volt battery of reasonably large capacity will
do, but EverReady PP4, PP7 or PP9 (or equivalents)
are recommended as these have press-studs which
will fit the battery leads provided in the kit.

Spares

Spares price list is available free on application
to Radionic Products Limited, ESL BRISTOL,
St. Lawrence House, 29/31 Broad Street. Bristol. BS1 2HF



PNP Transistor

These transistors differ from the ones used in
your X40 kit, which were NPN transistors. You
should take care when connecting them, that the
emitter is connected to the positive line and the
collector is connected to the negative line. To help
you to recognise the PNP transistors, the mounting
has been marked with red dye.

Potentiometer

The potentiometer is a variable resistor, the value
of which is altered by rotating the knob on the
top. With full movement, the resistance varies from
0 to 5.6 ka. It is used in this kit as a volume and

a tone control.

Loudspeaker

The loudspeaker works on similar principles to
the earphone, in that it converts varying electric
currents into sound waves. The difference is that it
is a larger device suitable to the much more
powerful output from the A.F. amplifier, enabling
the sound waves to be heard from a distance.

Interconnecting leads

These are included in the kit to enable the connec-
tions to be made from the X40 board to the X40A
board when making the receivers.

Brass sockets

These are included to make easier and more
positive the switching arrangement between the
radio and gram. in circuit 5. They are inserted at
the points marked X, Y and Z on the printed
circuit board diagram.
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1. The basic amplifier

The circuit shown in diagram 1.1 is of an efficient,
well-tried 250 M.W. ‘push-pull’ amplifier. It can
be used in conjunction with the X40 kit to convert
to loudspeaker operation the receivers shown in
experiments 26, 27, 28, 29 and 30.

This can be accomplished with the receiver shown
in experiment 26 by leaving out the earphone and
connecting points B and C on the amplifier to the
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points on the receiver so freed, as shown in
diagram 1.2,

The amplifier can be joined to the receivers shown
in the remaining experiments, again by omitting
the earphone and connecting the freed ends to
points B and C on the amplifier. These experiments
included a battery in the circuit. This battery can
be omitted if the amplifier is joined to the receivers
as shown in diagrams 1.3 and 1.4.
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2. A baby alarm

The amplifier can form the basis of an efficient
‘baby alarm’ system. A sound-sensing device is
required, however, and this, preferably, may be
an electro-magnetic (low-impedance) microphone
or almost any loudspeaker. In addition one needs
enough twin bell-wire or thin flex to stretch from
the nursery to the living room (e.g. 60—100 feet).
Connect one pair of ends of the twin flex to Points
B and C of the amplifier in the living room (see
diagram opposite). Run the length of flex up to

12

the nursery and connect the second loudspeaker
(or other sound-sensing device, such as a micro-
phone) to the other pair of ends. Place the sound-
sensing device within a few feet of the cot and any
unusual sounds will readily be heard in the living
room. Initially the volume control should be turned
up to maximum. A little experimentation may be
required for the best results. Warning: Ensure that
none of the wiring is within reach of the baby.
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3. An inter-com system

An efficient inter-com system can be made with
the basic amplifier. It is similar to the baby alarm
system described previously, but the ‘sound sensing
device’ must be a loudspeaker and switching
arrangements must be made so that the roles of
the two loudspeakers may be interchanged from
sound sensing to sound reproduction as required.
For the best results, however, you must speak
clearly and loudly, close to the speaker when
transmitting.

To make the inter-com system, you will need to
purchase (or otherwise acquire) an extra loud-
speaker to the one supplied in the kit and a double-
pole double-throw (DPDT) switch.

The wiring arrangement can be seen in diagrams
3.1 and 3.2. One side of both the distant loudspeaker
(D.L.S.) and the amplifier loudspeaker (A.L.S.)
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is connected to negative. The positive side is thus
the only side that passes through the DPDT
switch.

With the switch in the position shown in diagram
3.1 the positive side of the distani loudspeaker is
connected via the switch to the a‘nplifier input at
point B. The output on the positive side from the
output transformer is passed to the amplifier
loudspeaker again via the switch. Thus, anyone
speaking into the distant loudspeaker will be heard
from the amplifier loudspeaker.

When the switch is moved to the alternative posi-
tion, the original connections are broken and new
connections are made which reverse the roles of
the loudspeakers. Now, when anyone speaks into
the amplifier loudspeaker, he will be heard from
the distant loudspeaker.
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When the working point is midway along the load
line, the amplifier is called a Class A Amplifier.

The driver transistor in the A.F. amplifier you can

build with this kit, shown in diagram 4 below, is
acting as a Class A Amplifier. The 33 k Q resistor
acts to bias the base of the transistor and the load
is the driver transformer from which the amplified
signal is passed to the next amplification stage.
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Assuming that the transistor has linear charac-
teristics and that the output voltage and current,
VcE and Ic, swing between zero and maximum,
the maximum power output Po will be half the
product of the working point voltage and current.
That is,

Vce Ic VcE - Ic
Po max = —=——— X —— = — —
42 2 2

At the same time, the supply power, Ps, is VCE X Ic.

So the maximum theoretical efficiency of a Class A
amplifier is:
output power into the load Po

Power from the supply Ps

VcE - Ic/2
X

—_—x 100
VcE - Ic

n = 50%,



Due to several factors, including the non-linearity
of the transistor characteristics at the extremes of
their range, the practical efficiency of a Class A
amplifier is nearly half the theoretical efficiency.
Thus the practical efficiency of a Class A amplifier
is approximately 25%,.

In practice, the Class A amplifier is both simple and
cheap to run, providing the power output require-
ments are relatively low. This class of amplifier,
therefore, is very often used for small portable
radios. As the power requirements increase, how-
ever, the Class A amplifier becomes less economical.
Because the working point is set halfway along
the load line, there is a current drain on the
batteries even when there is no signal input to the

transistor. Also, as the power requirements
increase, so an increasingly high-power transformer
is required, which makes the amplifier increasingly
expensive to produce.

Another logical point at which to establish the
working point, is at one end of the load line where
Ic =0 and VcCE is a maximum as shown in
diagram 5. At least at this point there would be
no current flowing under ‘no-signal’ conditions
which would make the supply batteries last longer.

When the working point of the transistor is esta-
blished on the load line at Ic = 0, the amplifier is
known as a Class B amplifier.

load line
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On the face of it, the major disadvantage of this system, is that only one half of the input signal is
amplified, the other half being cut-off as shown in diagram 6.
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To get over this difficulty, another transistor can be used to amplify the other half of the input signal
as shown in diagram 7.

Now of course, the output from each of the transistors has to be combined so that the final output is
an amplified replica of the input signal. This is done by using a centre-tapped transformer as
shown in diagram 8.
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When two transistors are used together in Class B
amplification in the form shown in diagram 8,
the amplifier is known as a ‘Push-pull amplifier

that is used in the last stage of the AF amplifier
that you can build with this kit. The part of the
amplifier which employs Class B push-pull ampli-

with Class B bias’. This is the type of amplification

fication is shown in diagram 9.
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The maximum theoretical power output, Po, from
this type of circuit is the product of the r.m.s.
values of the maximum output voltage and current
VcE and Ic.
Then,
VCE max_ Icmax VCE: IC max

vz vz T T 2
Also, the power supplied, Ps, will be:

Ps = Vs X average current.

Po max =

= Vs x Is/=
In this case,
Vs = Vce and Is = ilc max.

So
Ps = Vce x 3Ic max/=.

And the theoretical. efficiency Po/Ps becomes:

VCE - Ic max 1 . s 1 100
o 2 Ve~ Ic max < 2%
k1Y
= -2 100
3 b
~ 7857

In practice, it is possible to obtain an amplifier
efficiency of 70 to 75%, which is approximately
double that obtainable with a Class A amplifier.
Furthermore, there is no battery drain under
‘no-signal’ conditions, making the Class B amplifier
more economical to run. Additionally, a higher
effective power output is obtainable compared
with the Class A amplifier with considerably less
distortion. The major disadvantage of the Class B
push-pull amplifier is that two transistors and two
transformers are necessary which makes the
Class B amplifier more expensive to produce.
Also, the two transformers make the amplifier
more bulky.

In general, Class A amplifiers are used when the
output power requirements are low, whilst Class B
amplification is used for medium and high output
power purposes.
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